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ABSTRACT 

Enteric  fever  is  systemic  infection  with  the  bacterium  salmonella  enterica  serotype  typhi  and  it  continues  to  be  a 
worldwide  major  health  problem.  Today  enteric  fever  is  causing  diagnostic  and  therapeutic  challenge  for  physicians  in 
Indian  subcontinent  and  south-east  Asia  due  to  its  changing  mode  of  presentation  as  well  as  the  occurrence  of  multidrug 
resistance.  This  review  focuses  on  recent  atypical  clinical  presentation,  newer  diagnostic  test  and  changing  pattern  of 
multidrug  resistant  enteric  fever  (MDREF)  and  its  therapeutic  options. 

KEYWORDS:  Atypical  Presentation,  Diagnostic  and  Therapeutic  Challenge,  Enteric  Fever,  Multidrug  Resistance 
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INTRODUCTION 

Enteric  fever  is  a systemic  infection  caused  by  the  bacterium  salmonella  enterica  serotype  typhi.  It  is  derived  from 
the  Greek  word  ‘ typhos ’ meaning  smoke/cloud,  which  refers  to  the  apathy  and  confusion  being  the  prominent  features  of  a 
fully  developed  and  untreated  disease.  Enteric  fever  continues  to  be  a global  health  problem.  The  burden  of  the  disease  is 
extensive  in  the  developing  countries  where  basic  sanitary  conditions  remain  poor. 

In  India,  the  disease  is  endemic  with  a morbidity  rate  varying  from  102  to  2219  per  100,000  populations.  Today 
enteric  fever  is  causing  diagnostic  and  therapeutic  challenge  for  physicians  in  Indian  subcontinent  and  south-east  Asia  due 
to  its  changing  mode  of  presentation  as  well  as  the  occurrence  of  multidrug  resistance.  Simultaneously,  the  clinical 
symptoms  are  often  obfuscated  by  various  diseases  presenting  with  fever  like  malaria,  dengue  fever,  leptospirosis, 
rickettsioses.  Chloramphenicol  was  the  Gold  standard  treatment  of  enteric  fever  for  long,  but  widespread  and 
indiscriminate  use  of  this  drug  lead  to  the  resistant  strains  of  salmonella.  Resistance  to  commonly  used  antibiotics  like 
chloramphenicol,  ampicillin,  amoxicillin,  cotrimoxazole,  ciprofloxacin  and  cefotaxime,  has  been  reported  from  different 
parts  of  India  in  last  two  decades,  which  has  further  complicated  the  treatment  of  enteric  fever. 

This  review  focuses  on  recent  atypical  clinical  presentation,  newer  diagnostic  test  and  changing  pattern  of 
multidrug  resistance  enteric  fever  (MDREF)  and  its  therapeutic  options. 

TERMINOLOGY 

Enteric  fever  is  a systemic  clinical  syndrome  produced  by  certain  salmonella  organisms.  It  encompasses  the  terms 
typhoid  fever,  caused  by  S.  typhi  and  paratyphoid  fever  caused  by  S.  paratyphi  A,  S.  paratyphi  C.  and  occasionally  other 
salmonella  serotypes6.  In  practice,  the  terms  enteric  fever  and  typhoid  fever  (Cloudy  fever)  are  used  synonymously. 
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CAUSITIVE  ORGANISM 

Salmonella  is  a gram  -ve  enterobacteriaceae.  It  has  two  species-  salmonella  enterica  (six  sub  species)  and 
salmonella  bongori.  Salmonella  tvphi  and  paratyphi  are  sub  species  of  salmonella  enterica.  It  is  non-spore  forming 
facultative  anaerobic  bacilli  of  size  2-3  pm  x 0.4-0. 6 pm. 

EPIDEMIOLOGY 

Despite  various  health  measures,  the  prevalence  of  enteric  fever  is  rising  and  the  burden  of  the  disease  lies  on  the 
developing  countries  because  of  poor  sanitary  conditions1,  rapid  population  growth,  increased  urbanization,  inadequate 
human  waste  treatment,  limited  water  supply  and  overburdened  health  care  system.  In  2000,  it  was  estimated  that  over  2.16 
million  episodes  of  typhoid  occurred  worldwide,  resulting  in  216000  deaths  affecting  all  ages7.  The  annual  incidence  is 
highest  (>  100  cases/100000  population)  in  south  central  and  southeast  Asia;  medium  (10-100  cases/100000  population)  in 
rest  of  Asia,  Africa,  Latin  America,  Oceania  (excluding  Australia  and  New  Zealand);  low  (<10/100000  population)  in  rest 
parts  of  the  world.  In  India,  the  disease  is  endemic  with  a morbidity  rate  varying  from  102  to  2219  per  100,000  population3' 
4'5.  Reported  data  for  the  year  2013  shows  1.53  million  cases  and  361  deaths  from  typhoid  in  India51. The  reasons  are  many. 
In  endemic  areas,  the  identified  risk  factors  for  the  disease  include  eating  food  prepared  outside  the  home,  such  as  ice 
cream  or  flavored  iced  drinks  from  street  vendors8'9,  drinking  water  contaminated10  with  faces  and  urine  occurring  despite 
preventive  health  measures,  having  a close  contact  or  relative  with  recent  typhoid  fever8,  poor  housing  with  inadequate 
facilities  for  personal  hygiene11.  Human  Immunodeficiency  Virus  (HIV)  infected  patient  also  have  an  increased  incidence 
of  S.  typhi  infection  in  industrialized  countries12  of  the  world  where  typhoid  is  not  a big  problem.  Infection  from 
laboratories  does  occur.  Carriers  are  often  responsible  for  epidemic  outbreak13. 

CLINICAL  PRESENTATION 

The  clinical  presentation  is  variable  in  nearly  up  to  50%  of  cases  and  the  classical  clinical  feature  may  not  be  seen 
in  all  the  patients  and  the  disease  may  present  in  atypical  form.  Table-1  gives  an  account  of  such  classical  and  atypical 
presentation  of  Enteric  Fever. 


Table  1:  Clinical  Presentation 


Classical  Presentation 

Atypical  Presentation 

FEVER14’15 

High  grade  continuous  “Step  Ladder”  rise  without 
chills  and  rigor 

High  grade,  continuous  or  intermittent  with  chills 
& rigor 

HEPATOMEGALY16  : 

Hepatomegaly  with  splenomegaly  (soft) 
Nontender 

- Hepatomegaly  alone  or  associated  with 
splenomegaly  (soft  to  firm) 

- Tender 

RESPIRATORY  SYMPTOMS: 

Less  common 

More  common  (cough,  audible  crackles  on 

chest  examination) 

PARALYTIC  ILEUS  : 

Common 

Low  incidence 

| INTESTINAL  PERFORATION  AND  BLEEDING  : | 

Common 

Less  common 

ACUTE  NEPHRITIS  : 

Common 

Less  common 

CLINICAL  JAUNDICE17  (Typhoid  Hepatitis): 
Common 

Rare:  (Only  mild  alteration  in  SGOT/PT  and  ALK. 

Impact  Factor  (JCC):  3.2459 
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| Phosphates  suggestive  of  hepatic  involvement) 

ARTHRITIS  AND  ARTHRALGIA  WITH  JOINT  EFFUSION  : 

Less  common 

More  common 

CARDIOVASCULAR1819  : 
Rare 

Frequent 

(Myocarditis,  Endocarditis,  Pericarditis  - Rare) 

NEUROPSYCHIATRIC  MANIFESTATION15 19  : 

Less  common 

More  common. 

(Delirium,  Psychosis,  Seizure,  Encephalopathy, 
Typhoid  Meningitis,  Cerebritis,  Peripheral 
Neuritis,  Guillain-Barre  syndrome,  Bell’s  palsy, 
Parkinsonism,  Encephalomyelitis,  Transverse 
myelitis,  Pseudo  bulbar  palsy,  Palatal  palsy,  chorea 
etc.) 

CHLORAMPHENICOL  RESISTANCE20  : 

Not  seen 

Common-Since  1972  (India)  (Kerala,  New  Delhi, 
Calcutta,  Mumbai,  Pondicherry,  Rajasthan,  Pune, 
Srinagar,  Punjab). 

MULTI  DRUG  RESISTANCE  : 

Not  present 

FLUOROQUINOLONE  RESISTANCE  21  22  23: 

Not  present 

Incidence  increasing 
Incidence  increasing 

INVESTIGATIONS 

Certain  relevant  investigations  clinch  early  diagnosis  and  help  cut-short  the  period  of  illness. 

Diagnostic  Test 
Bacterial  Culture 
Blood  Culture 

Blood  Culture  gives  positive  results  in  44-83%  of  cases24' 25.  The  sensitivity  decreases  after  the  first  week  of 
disease58.  The  yield  may  improve  when  blood  samples  are  drawn  from  three  different  sites  at  one  time.  Blood  culture  is  the 
mainstay  of  the  diagnosis  of  this  disease58.  The  volume  of  blood  culture26  and  the  ratio  of  blood  to  broth  determines  blood 
culture  yield.  10-15  ml  should  be  taken  from  school  children  and  adult  in  order  to  achieve  optimal  isolation  rate  where  as 
2-4  ml  are  required  from  toddlers  and  preschool  children,  this  is  because  children  have  higher  levels  of  bacteremia  than 
adults.  A failure  to  isolate  the  organism  may  be  caused  by  several  factors  i)  the  limitation  of  laboratory  media,  ii)  the 
presence  of  antibiotics,  iii)  the  volume  of  the  specimen  cultured  or  iv)  the  time  of  collection. 

Bone  Marrow 

Bone  marrow  culture  has  proved  to  be  a very  sensitive  diagnostic  test31.  Culture  gives  positive  result  in  >80%57  of 
cases.  However,  bone  marrow  aspiration  and  culture  may  not  be  feasible  in  all  clinically  suspected  cases  in  endemic  area  as 
it  is  a painful  procedure  and  requires  trained  staff  for  specimen  collection. 

Stool  and  Urine  culture 

Stool  and  urine  culture  can  also  be  used  for  diagnosis  of  enteric  fever  but  they  are  less  sensitive  than  blood 
culture58.  For  stool  culture  3-10grams  of  stool  is  taken  in  an  “enteric  kit”  (bottle  with  Cary  Blair  medium  with  0.16%  agar) 
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57.  Rectal  swabs  are  not  preferred.  Urine  culture  has  very  poor  diagnostic  yield  of  7%60 

Widal  Agglutination  Test 

This  is  most  commonly  used  serological  test  for  the  diagnosis  of  enteric  fever.  The  test  detects  the  presence  of 
agglutinating  antibodies  in  the  serum  of  infected  / exposed  patients  against  lipopolysaccharides  (LPS;0)  and  flagella  (H) 
antigens  of  Salmonella  typhi26.  These  antibodies  are  present  at  6-8  days  and  10-12  days  respectively.  A progressive  fourfold 
rise  of  titer  in  paired  sera  is  considered  significant27'28.  Nowadays,  the  widal  test,  of  single  serum  from  a recently  admitted 
patients  showing  a titre  of  160  or  more  antigen  (somatic,  O)  is  considered  diagnostically  significant.  Clinically,  it  is 
obvious  that  a single  widal  test  in  an  unvaccinated  or  unexposed  patient  may  have  some  diagnostic  relevance.  However, 
the  result  of  such  a single  test  has  no  diagnostic  significance  in  an  endemic  region  because  of  following  regions28,  i)  the 
inherent  variability’s  of  the  test,  ii)  difficulty  in  establishing  a steady-state  baseline  titre  for  the  population,  iii)  repeated 
exposures  to  S.  typhi  in  endemic  regions,  iv)  cross  reactivates  with  other  non-salmonella  organisms  (malaria,  dengue, 
milliary  tuberculosis,  chronic  liver  disease  etc.)  and  iv)  lack  of  reproducibility  of  the  test  result.  The  false  positivity  in 
widal  test  in  fever  of  viral  aetiology  and  malaria29,  can  be  significantly  reduced  by  the  use  of  modified  widal  test30,  where 
in  inactivating  (by  2 mercaptoethanol)  IgM  antibodies  (specific  for  somatic  antigen,  O)  the  agglutination  would  be  brought 
about  only  by  specific  IgG  while  in  the  conventional  Widal  test  agglutination  is  due  to  specific  IgG  and  IgM  (specific  for 
flagellar  antigen,  H).  Hie  difference  in  the  titres  indicates  specific  IgM  class  of  antibodies  which  is  the  hallmark  of  recent 
infection. 

Newer  Diagnostic  Tests 
DNA  Probe31 

Ruben  et  al  constructed  a DNA  probe  cloned  from  Citrobacter  freundii  which  has  similar  Vi  antigen  as  that  of  the 
ViaB  region  of  chromosome  of  Salmonella  typhi.  It  was  found  to  be  highly  specific  for  the  DNA  of  S.  typhi  but  low 
sensitivity.  It  could  detect  only  76%  cases  with  positive  blood  cultures  and  44%  in  bone  marrow  positive  cultures.  More  so, 
it  requires  high  technical  expertise  and  it  is  not  cost  effective  when  performed  on  an  individual  basis.  The  process  is  time 
consuming. 

Polymerase  Chain  Reaction  (PCR)  31 

This  method  is  specific  and  more  sensitive  than  blood  culture.  The  widely  researched  target  genes  for  Salmonella 
typhi  PCR  based  assays  include  fliC-d,  viaB,  invA,  hilA  and  others.  It  is  positive  even  in  presence  of  low  level  of 
bacteremia  in  enteric  fever.  But  it  is  expensive  and  often,  technical  expertise  is  not  available.  Contamination  of  specimen 
may  yield  false  positive  result. 

Co-Agglutination  (Coag)  and  Latex  Agglutination  (LA)  Test32 

These  are  rapid  diagnostic  method  for  diagnosing  enteric  fever  by  detecting  Barber  Protein  (BP)  and  Vi-antigen  of 
S.  typhi  in  patient’s  sera  (table -2).  These  tests  have  advantages  over  blood  culture  and  the  Widal  test,  as  results  are  rapidly 
available  there  is  no  requirement  for  paired  sera,  results  are  unaltered  by  prior  antibiotic  therapy  and  cheaper  so  that  they 
can  be  applied  on  masses. 
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Table  2:  Summaries  of  the  Sensitivity  and  Specificity  of  These 
Tests  in  Blood  Culture  Positive  and  Widal  Test  Positive  Subjects 


Test 

Sensitivities  (%) 

Specificities  (%) 

LA  Test 

Vi  = 93.3 

100.0 

BP  = 91.7 

98.5 

Coag  Test 

Vi  = 83.3 

98.5 

BP  = 86.7 

98.5 

Adenosine  Deaminase  (ADA)  Activity31 

Adenosine  deaminase  is  an  enzyme  that  catalyses  the  irreversible  hydrolytic  deamination  of  adenosine  into 
inosine  and  ammonia,  is  considered  as  marker  of  cell  medicated  immunity.  A recent  publication  has  concluded  that  the 
peak  ADA  level  was  observed  in  the  later  part  of  the  first  week  and  may  remain  elevated  up  to  four  weeks.  The  low  ADA 
levels  at  diagnosis  in  enteric  fever  reflects  poor  cell  mediated  immunity  and  these  patients  tend  to  develop  complications. 
The  specificity  of  this  test  needs  verification. 

Typhidot 34' 26 

Typhidot  test  is  an  enzyme  linked  immunosorbant  assay  (ELISA)  in  the  dot  test  format,  which  detects  IgM  and 
IgG  antibodies  against  Outer  Membrane  Protein  (OMP)  of  Samonella  Typhi  with  specificity  of  80  percent  and  sensitivity 
of  100  percent35  on  stored  sample.  Test  becomes  positive  in  the  lsl  week  of  infection.  It  is  easy  and  rapid  to  perform  and  to 
read.  Hie  detection  of  IgM  reveals  acute  typhoid  in  the  early  phase  of  infection,  while  the  detection  of  both  IgG  and  IgM 
suggest  acute  typhoid  in  the  middle  phase  of  infection.  In  case  of  reinfection  there  is  a secondary  immune  response  with  a 
significant  boosting  of  IgG  over  IgM  and  in  order  to  increase  the  diagnostic  accuracy  in  these  situations  the  original 
Typhidot  test  was  modified  (Typhidot-M)  by  inactivating  total  IgG  in  the  serum  sample.  Typhidot-M  can  replace  the  widal 
test  when  used  in  conjuction  with  the  culture  method  for  the  rapid  and  accurate  diagnosis  of  typhoid  fever.  The  high 
negative  predictive  value  of  the  test  suggests  that  Typhidot-M  would  be  useful  in  areas  of  high  endemicity. 


TREATMENT 
Case  Definition 


CONFIRMED  CASE 

A patient  with  persistent  fever  (38°c  or  more)  lasting  3 or  more  days,  with  laboratory 
confirmed  S.  typhi  organisms  (blood,  bone  marrow,  bowel  fluids). 

PROBABLE  CASE 

A patient  with  persistent  fever  (38°c  or  more)  lasting  3 or  more  days,  with  a positive 
serodiagnosis  or  antigen  detection  test  but  no  S.  typhi  isolation. 

CHRONIC  CARRIER 

An  individual  excreting  S.  typhi  in  the  stool  or  urine  for  longer  than  1 year  after  the  onset 
of  acute  typhoid  fever. 

Evolutionary  Concept 

In  pre -chloramphenicol  days,  dietary  modification  was  the  only  method  of  treatment  of  enteric  fever  available.  It 
consisted  mainly  of  liquid  foods  especially  milk  and  juices.  Diet  restriction  was  resorted  to  and  sometimes  this  reached  to 
the  brink  of  semi  starvation.  Today  diet  apparently  does  not  play  any  important  role  but  adequate  caloric  intake  and  supply 
of  sufficient  fluids  and  electrolytes  is  ensured  so  as  to  compensate  for  their  loss  during  the  course  of  illness.  From  1960 
onward,  a variety  of  drugs  were  offered  as  ‘cure’,  the  main  plank  being  antibiotics.  Chloramphenicol  was  the  first.  It  was 
the  Gold  standard  treatment  of  enteric  fever  for  long.  But  widespread  and  indiscriminate  use  of  this  drug  for  the  treatment 
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of  diarrhoeal  diseases  and  other  infections  led  to  “failed  response”.  This  was  mainly  due  to  appearance  of  drug  resistant 
strains  of  salmonella36. 

Drugs 

• Chloramphenicol  used  as  a first  line  drug  treatment  of  enteric  fever  before  seventies. 

• Ampicillin  and  amoxicillin:  these  two  drugs  were  supposed  to  be  good  drugs  for  the  treatment  of  enteric  fever. 
These  were  chosen  to  treat  resistant  cases  during  the  seventies. 

• In  1980s,  cotrimoxazole  became  the  drug  of  choice  for  treatment  of  enteric  fever.  It  was  useful  in  patients  with 
organism’s  resistance  to  chloramphenicol. 

• Since  1990s  Salmonella  typhi  developed  resistance  simultaneously  to  all  of  the  drugs  used  in  first  line  treatment 
(chloramphenicol,  contrimoxazole  and  ampicillin)  and  are  known  as  Multi  Drug  Resistant  Enteric  Fever 
(MDRTF)  37 . Fluroquinolones  and  cephalosporins  were  added  to  the  list  in  1990s.  Selected  fluroquinolones  eg. 
Ciprofloxacin,  ofloxacin  etc,  were  useful  for  cases  where  the  disease  was  due  to  Multi  Drug  Resistant  Enteric 
Fever  (MDREF).  Lately  these  drugs  became  the  first  line  in  the  treatment  of  enteric  fever,  as  they  were  cheap  and 
very  effective.  Later  on  some  strains  of  S.  typhi  also  showed  reduced  susceptibility  to  the  fluroquinolones38' 39' 40' 
and  21  Tilese  organisms  when  tested  by  disc  testing  with  nalidixic  acid  showed  resistance.  So  in  other  words 
resistance  to  nalidixic  acid  is  a surrogate  marker  which  predicts  the  fluroquinolones  failure  and  can  be  used  to 
guide  antibiotic  therapy.  The  nalidixic  acid  resistant  S.  typhi  (NARST)  is  a marker  of  reduced  susceptibility  to 
Fluroquinolones.  Clinical  safety  of  ciprofloxacin  in  children  is  controversial  because  of  fear  of  acute  arthropathy 
(joint  pains,  restriction  of  joint  movement,  and/or  joint  swelling)  as  though  it  is  completely  reversible.  The 
arthropathic  side  effects  are  seen  in  animals  with  high  dose  when  used  for  prolonged  period.  But  most  of  the 
studies41'42  ™6 43  done  so  far  in  children  have  not  documented  any  skeletal  toxicity. 

• Cerfuroxine  axetil44  is  considered  to  be  safe  and  very  effective  in  adults.  Several  newer  third  generation 
cephalosporins  including  ceftriaxone,  cefotaxime  and  cefoperazone  have  been  used  in  the  treatment  of  enteric 
fever.  Certriaxone  so  far  has  been  used  most  widely  and  it  is  considered  to  be  safest  for  the  use  in  the  children. 

• Cephalosporins  are  expensive  drugs  and  should  be  used  discretely.  Indications  for  their  use  are45:- 
o Ciprofloxacin-resistant  typhoid 

o Typhoid  meningitis 

o Typhoid  fever  in  pregnancy  and  G6PD  deficiency,  where  quinolones  are  contraindicated, 
o When  quinolone  therapy  produces  or  aggravates  psychosis. 

• Gentamycin  and  Netilmycin  are  the  two  aminoglycosides  used  in  enteric  fever.  Netilmycin,  along  with  third 
generation  cephalosporins,  is  considered  as  a drug  of  choice  in  S.  typhi  meningitis46. 

• Steroids  in  addition  to  antibiotics  are  used  in  severe  or  complicated  cases  with  severe  toxaemia  with  prolonged 
altered  state  of  consciousness,  shock  and  DIC.  Its  use  is  based  on  the  assumption  that  adrenocortical  functions  are 
impaired  due  to  gram  negative  endotoxaemia.  The  dose  recommended  is  3 mg/kg  of  intravenous  dexamethasone 
over  30  minutes  initially,  followed  by  1 mg/kg  every  6 hours47,  along  with  FT  receptor  blockers. 
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• Recently,  azithromycin26  is  being  used  as  an  alternative  agent  for  treatment  of  uncomplicated  cases;  aztreonam 
and  imipenem1  are  also  potential  second  line  drugs  which  are  used  in  severe  cases. 

MULTI  DRUG  RESISTANT  ENTERIC  FEVER  (MDREF) 

Multidrug  resistant  enteric  fever  is  a major  problem  in  the  recent  arena.  Epidemiological  studies  tended  to  define 
MDREF  as  strains  of  Salmonella  that  are  resistant  to  two  or  more  antibiotics  in  vitro61.  Clinically  the  term  MDREF  denotes 
to  those  strains  which  are  resistant  to  all  the  three  first  line  antibiotics:  Chloramphenicol,  ampicillin,  trimethoprim- 
sulfamethoxazole62.  The  MDREF  is  plasmid  mediated  and  the  incidence  of  MDREF  is  rapidly  increasing  in  India  and  has 
become  a global  problem  too.  First  report  of  chloramphenicol  resistant  strain  came  from  England  in  195043.  First  epidemic 
caused  by  chloramphenicol  resistant  strain  was  that  which  occurred  in  Mexico63  in  1972.  In  1987,  MDREF  was  reported 
from  South  East  Asia48.  Since  1989  outbreaks  caused  by  strains  of  S.  typhi  resistant  to  chloramphenicol,  ampicillin  & 
trimethoprim  and  with  additional  resistance  to  streptomycin,  sulfonamide  and  tetracyclines  have  been  reported  in  Pakistan 
and  India64.  Table  3 depicts  the  scene  of  drug  resistance  in  India. 


Table  3:  Drug  Resistance  in  India 


Year 

Religion 

Author 

Drug 

Resistance  (%) 

1972 

Kerala 

Paniker  & Vimala4y 

CH,  CO,  AMP 

2.5 

1988 

Mumbai 

Rodrigues  et  al5U 

CH,  CO,  AMP 

1.6 

1989 

Mumbai 

Deshpande  et  al44 

CH,  CO,  AMP 

6.2 

1989 

Mumbai 

Deshpande  et  al44 

CH,  CO,  AMP 

23.2 

1990 

Mumbai 

Rodrigues  et  al5U 

CH,  CO,  AMP 

31.0 

1990 

Mumbai 

Deshpande  et  al44 

CH,  CO,  AMP 

35.0 

1990 

Calcutta 

Anand  et  al51 

AMP,  CH,  CO 

49.1-89.1 

1991 

New  Delhi 

Gupta  & Meena14 

CEF,  CH,  AMP,  GEN, 
AM,  NET,  CO 

8.33-87.5 

1992 

Pondicherry 

Chandra  et  al52 

CH,  AMP,  CO,  FUR,  CIP 

71.0 

1996 

Rajasthan 

Maheshwari  & Agrawal53 

AMX,  CH,  AM,  GEN, 
AMP,  CO 

33.0-70.0 

(CH-Chloramphenicol,  CO=Cotrimoxazole,  AMP=Ampicillin,  AMX  = Amoxicillin,  CIP=Ciprofloxacin, 
GEN=Gentamycin,  AM=Amikacin,  FUR=Furezolidene,  CEF=Cefotaxine,  NET=Netilmicin) 

TREATMENT  OF  MDREF 

Multidrug  resistant  enteric  fever  (MDREF)  has  become  a therapeutic  challenge  for  physicians  in  the  Indian 
subcontinent  and  Southeast  Asia.  By  1999,  it  was  recommended  triple  therapy  will  have  to  be  instituted  using  a 
ceftriaxone,  quinolone  and  aminoglycoside  for  effective  therapy54, 55, 56.  The  options  available  to  a physician  for  treatment 
of  MDREF  are  namely: 

• Triple  therapy  with  third  generation  cephalosporin,  quinolone  and  aminoglycoside. 

• Cetriaxone  and 

• Ceftibuten. 

The  last  two  options  should  be  preserved  to  situations  where  other  options  have  failed.  With  triple  therapy 
defervescence  occurs  between  6-8  days  in  most  patients. 

Table  4 and  5 outlines  the  treatment  strategies  for  both  uncomplicated  and  severe  Enteric  Fever  with  different 


www.iaset.us 


editor@iaset.us 


8 


Sahoo  Haramohan,  Aslam  Mohammad,  Tandon,  Ravi  & Tandon  Prgyan 


sensitivity  patterns. 


Table  4:  Treatment  of  Uncomplicated  Enteric  Fever26 


1st  Line  Oral  Drugs 

2nd  Line  Oral  Drugs 

Susceptibility 

Antibiotic 

Daily  Dose 
mg/kg 

Days 

Antibiotic 

Daily  Dose 
mg/kg 

Days 

Fluroquinolone 

Chloramphenicol 

50-75 

14-21 

Fully  sensitive 

e.g.  ofloxacin  or 
ciprofloxacin 

15 

5-7 

Amoxicillin 

Cotrimoxazole 

75-100 

8-40 

14 

14 

Multidrugs 

Fluroquinolone 

15 

5-7 

Azithromycin 

10-20 

7 

Resistance 

Or  cefixime 

15-20 

7-14 

Cefixime 

15-20 

7-14 

Fluroquinolone 

Resistance 

Azithromycin  or 
Cefixime 

8-10 

15-20 

7 

10-14 

Cefixime 

20 

7-14 

Table  5:  Treatment  of  Severe  Enteric  Fever26 


1 Line  Parenteral  Drugs 

2 Line  Parenteral  Drugs 

Susceptibility 

Antibiotic 

Daily  Dose 
mg/kg 

Days 

Antibiotic 

Daily  Dose 
mg/kg 

Days 

Fully  sensitive 

Fluroquinolone 
e.g.  ofloxacin 

15 

10-14 

Chloramphenicol 

Amoxicillin 

Cotrimoxazole 

100 

100 

8-40 

14-21 

14 

14 

Multidrugs 

Resistance 

Fluroquinolone 

15 

10-14 

Ceftriaxone  or 
Cefotaxime 

60 

60 

10-14 

Fluroquinolone 

Resistance 

Ceftriaxone  or 
cefotaxime 

60 

80 

10-14 

Fluroquinolone 

20 

7-14 
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